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A METHOD AND SYSTEM FOR MAKING AN OPEN SYSTEM V0LX3ME 
ACCESSIBLE TO AN MVS SYSTEM 

5 FIELD OF THE INVENTION 

The present invention relates to an enterprise 
storage system and, more particularly, to an enterprise 
storage system in which a computer that processes data 
10 fo matted in a first fomat is enabled to read data 

formatted in a second format from a storage subsystem 
that is capable of storing data in either the first 
format or the second format, 

15 

BACKGROUND OF THE INVENTION 

Many organizations store information in an 
enterprise storage system that includes some components 
20 that utilize an open system architecture and other 

components that utilize a multiple virtual storage {MVS) 
system architecture. An organization having such a 
system must be able to move information between 
components of the two different architectures. 

25 

U.S. Patent No. 5,640,541 to Bartram at al., 
entitled "^Adapter For Interfacing A SCSI Bus With An IBM 
System/360/370 I/O Interface Channel And Information 
System Including Same"/ describes an adapter for 
30 interfacing two different architectures. The adapter is 
coupled tO/ and allows bi-directional communication 
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between, a Small Computer Standard Interface (SCSI) bus 
and a System/360/370 I/O Interface Channel. 

However, an enterprise storage system can include a 
5 data storage subsystem capable of interfacing with both 
an open system processor and an MVS processor. Such a 
data storage subsystem permits the open system processor 
to write and read data in an open system foannat, and it 
permits the MVS processor to write and read data in an 
10 MVS format. 

A system that includes a data storage subsystem 
capable of interfacing with both an open system 
processor and an MVS processor would benefit from an 

15 arrangement where the MVS processor is enabled to read 
data that is stored in the data storage subsystem in the 
open system format. An organization could thereby apply 
MVS procedures to backup and restore the open system 
data, and thus consolidate the backup of open system 

20 data volumes into existing backup processes for MVS data 
volumes . 

Accordingly, it is an object of the present 
invention to provide a system in which an MVS processor 
25 can read open system data from a data storage device. 

It is another object of the present invention to 
provide such a system in which the open system data is 
backed up through the MVS processor in accordance with 
30 an MVS backup procedure. 
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SUMMARY OF THE INVENTION 

In accordance with the present invention, a method 
5 is provided for enabling a computer that processes data 
formatted in a first format to read a data unit that is 
formatted in a second format from a storage subsystem 
that is capable of storing data in either the first 
format or the second format- The method comprises the 

10 steps of dispatching, from the computer to the storage 
subsystem, a command for the storage subsystem to 
report a data length of the data "unit; sending, from 
the storage subsystem to the computer, a value of the 
data length that enables the computer to determine 

15 whether the data unit is in the first format or in the 
second format and prepare for receipt of the data unit, 
in the first format or the second format, having the 
indicated data length; dispatching, from the computer 
to the storage subsystem, a command for the storage 

20 subsystem to forward the data unit to the computer; and 
sending the data unit from the storage subsystem to the 
computer. 

In accordance with one embodiment of the present 
25 invention, a system is provided in which a computer 
that processes data formatted in a first format is 
enabled to read data formatted in a second format from 
a storage subsystem that is capable of storing data in 
either the first format or the second format. The 
30 computer dispatches a command for the storage subsystem 
to report a data length of the data unit; determines 
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whether the data unit is in the first format or the 
second format and prepares for receipt of the data 
unit, in the first foinnat or the second format, based 
on the data length; and dispatches a command for the 
5 storage subsystem to forward the data unit to the 

computer. The storage subsystem sends a value of the 
data length to the computer and sends the data unit to 
the computer. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of an enterprise storage 
network particularly suited for employment of the 
15 present invention; and 

Fig. 2 is a flowchart of a method for causing a 
data unit that is foinnatted in a SCSI format to take a 
CKD format in accordance with the present invention. 

20 

DETAILED DESCRIPTION OF THE INVENTION 

Fig. 1 is a block diagram of an enterprise storage 
25 network 5 particularly suited for employment of the 
present invention. Network 5 is a system in which a 
computer that processes data formatted in a first 
format is enabled to read data formatted in a second 
format from a storage subsystem that is capable of 
30 storing data in either the first format or the second 
format. For the purpose of illustration herein, the 

4 


SA9-99-081 


first format is CKD and the second foinnat is SCSI. The 
system includes an open system processor 10, an MVS 
processor 15, a data storage si±isystem 30 and a backup 
subsystem 20. 

5 

Open system processor 10 is coupled to data storage 
subsystem 30 via a bus 12, and MVS processor 15 is 
coupled to data subsystem 30 via a bus 22. Backup 
subsystem 20 is coupled to MVS processor 15 via a bus 
10 17. 


Open system processor 10 can be any computer 
workstation or personal computer, including but not 
limited to a UNIX®-based, DOS or Windows™ system, that 
15 communicates with other components according to the 

Small Computer Standard Interface (SCSI) standard. As 
an example, a Solaris™ workstation, available from Sun 
Microsystems, Inc. of Palo Alto, California can serve in 
this capacity. 

20 

Data stored in accordance with the SCSI standard is 
organized into fixed-size blocks, and a predetermined 
ninober of blocks are organized into a logical unit 
(LUN) . In an open system, one read or write command can 
25 transfer a complete LUN of data between a processor and 
a data storage device. 


MVS processor 15, typically a mainframe computer 
such as a System 390 available from IBM Corporation of 
30 Armonk, New York, communicates with other components in 
accordance with the Enterprise System Connection (ESCON) 
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protocol. It includes an associated memory 15a for 
storing data and program instructions. When 
transferring data from or to a storage device, MVS 
processor 15 requires data to be organized in the Count, 
5 Key and Data (CKD) format. 

Data stored in accordance with the CKD format is 
organized into records that are located in tracks. A 
predetermined number of tracks are further organized 
10 into an MVS logical device. A CKD track has a variable 
usable data length, and it commences with a header, 
which includes a home address field, a record 0 field, 
and a count field that indicates the usable data length. 

15 Data storage subsystem 30 is a data storage device, 

such as a Ramac Scalable Array-3 (RSA-3) available from 
IBM Corporation, Armonk, NY, that is capable of storing 
data in the SCSI format and also capable of storing data 
in the CKD format. Data storage subsystem 30 includes a 

20 SCSI host director (SHD) 35, with which it exchanges 

SCSI formatted data with open system processor 10, and 
an ESCON host director (EHD) 25, with which it exchanges 
CKD formatted data with MVS processor 15. 

25 Backup subsystem 20 is a conventional storage 

subsystem, typically a disk or tape system, used for 
backing up data. MVS processor 15 executes an MVS 
backup procedure in which it copies data from data 
storage subsystem 30 and writes the data to backup 

30 subsystem 20. 
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Within data storage subsystem 30y. both SCSI data 
and MVS data is organized into MVS logical devices • 
Each MVS logical device has a Volume Label (VOLID) and a 
Volume Table of Contents (VTOC) in accordance with an 
5 MVS storage protocol. The VOLID resides at a logical 

cylinder 0, head 0 of data storage subsystem 30/ and the 
VTOC resides at cylinder 0, heads 1 -14 • 


When data storage subsystem 30 stores a SCSI LUN 
10 from open system processor 10, SHD 35 maps the SCSI LUN 
on top of one or more MVS logical devices . In order for 
the mapped data to conform to the MVS storage protocol, 
SHD 35 bypasses cylinder 0 when writing SCSI data to 
data storage subsystem 30. More particularly^ when SHD 
15 35 maps a SCSI block to an MVS track, SHD 35 starts 

writing SCSI block 0 to MVS cylinder 1, head 0, and then 
progresses to siabsequent tracks on the logical device. 


SCSI data does not include a home address field/ a 
20 record 0 field, and a count field as required by the CKD 
format. Accordingly, when SCSI data is written to a 
track within data storage subsystem 30, the quantity of 
usable data written to the track is greater than that 
which can be written under the CKD standard- That is, 
25 the usable data length of a track containing SCSI data 
is greater than the usable data length of the track if 
it contained CKD data. 


When MVS processor 15 wishes to read a data unit, 
30 e.g./ a track of data, from a logical device within data 
storage subsystem 30, MVS processor 15 first determines 
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whether the logical device is a normal MVS logical 
device or whether it is assigned as part of a SCSI LDN* 
MVS processor 15 distinguishes between an MVS logical 
device and a SCSI LUN based on the usable data length of 
5 the track of data. 

MVS processor 15 dispatches a Read Device 
Characteristic Coiamand, which is a command for data 
storage subsystem 30 to report an identifier of a family 

10 of storage s\absystems of which data storage siibsystem 30 
is a member, and the usable data length of the track* 
In response, data storage subsystem 30 sends to MVS 
processor 15 the family identifier and a value of the 
usable data length • This information enables MVS 

15 processor 15 to determine whether the track contains 
CKD data or SCSI data. MVS processor 15 expects a 
particular maximum usable data length for a particular 
family of storage subsystem. If the usable data length 
is less than or equal to the maximum expected value, 

20 then MVS processor 15 concludes that the track contains 
CKD data. If the usable data length is greater than 
the maximum expected value, then MVS processor 15 
concludes that the track contains SCSI data* 

25 Accordingly, based on the value of the usable data 

length, MVS processor 15 determines whether the data 
unit is in CKD format or SCSI format, and prepares to 
receive the track, in CKD format or SCSI format, having 
the indicated usable data length. For example, MVS 

30 processor 15 may allocate a buffer to accommodate the 
track based on the usable data length. 
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Subsequently/ MVS processor 15 dispatches a 
cowmand for data storage subsystem 30 to forward the 
track of data to MVS processor 15, Data storage 
5 subsystem 30 responds by sending the track to MVS 
processor 15. EHD 25 distinguishes a track of SCSI 
data from a track of CKD data based on the usable data 
length of the track, as described above. If the track 
contains SCSI data, then EHD 25 appends a header to the 

10 track to enable MVS processor 15 to process the track. 
The header includes a home address, a record 0, and a 
count field in accordance with MVS protocol. MVS 
processor 15 receives the track, in either the first 
format or the second format, having the usable data 

15 length reported by storage subsystem 30. 

Fig. 2 is a flowchart of a method for enabling a 
computer that processes data formatted in a first 
format to read a data unit that is formatted in a 

20 second format from a storage subsystem that is capable 
of storing data in either the first format or the 
second format in accordance with the present invention. 
This method is implemented in a system such as that 
shown in Fig, 1 and described above. For the purpose 

25 of illustration herein, the first format is CKD and the 
second format is SCSI, While the procedures required to 
execute the invention hereof are indicated as already 
loaded into MVS processor 15 and data storage subsystem 
30, respectively, they may be configured on a storage 

30 media, such as data memory 13 in Fig. 1, for subsequent 
loading into these components. 
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MVS processor 15 wishes to read a track of data 
from data storage siobsystem 30, The method begins with 
step 110. 

5 

In step 110, MVS processor 15 dispatches a Read 
Device Characteristic Command to data storage subsystem 
30 • Data storage subsystem 30 responds by sending a 
report that includes a usable data length of the track. 
10 The method then advances to step 115. 

In step 115, based on the usable data length, both 
MVS processor 15 and data storage siibsystem 30 determine 
whether the track contains SCSI data or CKD data. If 
15 the track contains CKD data, then the method branches to 
step 125, If the track contains SCSI data then the 
method advances to step 120. 

In step 120, MVS processor 15 prepares to receive 
20 the track, in either CKD format or SCSI format, having 
the usable data length reported by storage subsystem 30 
in step 110. Also, storage subsystem 30, via EHD 25, 
appends a header to the track. The header includes a 
home address, a record 0, and a count field in 
25 accordance with MVS protocol. The method then advances 
to step 125. 

In step 125, MVS processor 15 dispatches a command 
for data storage subsystem 30 to forward the track. In 
30 response, data storage subsystem 30 sends the track of 

data to MVS processor 15. MVS processor 15 receives the 
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track, in either CKD format or SCSI format, having the 
usable data length reported by storage siibsystem 30 in 
step 110. The method then advances to step 130, 

5 In step 130, the method ends. 

It should be understood that the foregoing 
description is only illustrative of the invention. 
Various alternatives and modifications can be devised by 

10 those skilled in the art without departing from the 

invention. For example, the present invention is not 
limited to an open system and an MVS system, or to SCSI 
and CKD data formats, but can be applied in any case 
where the data formats can be distinguished on a basis 

15 of usable data length. Accordingly, the present 

invention is intended to embrace all such alternatives, 
modifications and variances that fall within the scope 
of the appended claims. 
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CLAIMS 

What is claimed is: 

1. A method for enabling a computer that processes 
data formatted in a first format to read a data unit 
that is fomaatted in a second format from a storage 
sxibsystem that is capable of storing data in either 
said first format or said second format, said method 
comprising the steps of: 

(a) dispatching, from said computer to said storage 
subsystem, a command for said storage subsystem to 
report a data length of said data unit/ 

(b) sending, from said storage subsystem to said 
computer, a value of said data length that enables said 
computer to determine whether said data unit is in said 
first format or in said second format and prepare for 
receipt of said data unit having said data length; 

(c) dispatching, from said computer to said storage 
subsystem, a command for said storage subsystem to 
forward said data unit to said computer; and 

(d) sending said data unit from said storage subsystem 
to said computer. 

2, The method of claim 1, wherein said first format 
is a count, key and data (CKD) format and said second 
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format is a small computer standard interface (SCSI) 
format . 

3. The method of claim 1, 

wherein said storage siibsystem includes a logical 
cylinder 0 that is reserved for administrative data 
that is used by said computer, and 

wherein said method further comprises, before step (a) , 
bypassing said cylinder 0 when writing data in said 
second format to said storage subsystem. 

4* The method of claim 3, wherein said administrative 
data is a volume label and a voliirae table of contents 
in accordance with a multiple virtual storage (MVS) 
storage protocol. 

5. The method of claim 1, further comprising, before 
step (d) , the step of appending, by said storage 
subsystem, a header to said data unit to enable said 
computer to process said data unit when said data unit 
is in said second format. 

6. The method of claim 5, wherein said header 
includes a home address, a record 0, and a count field 
in accordance with a multiple virtual storage (MVS) 
storage protocol. 
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7. The method of claim 1, wherein said computer backs 
up said data unit in accordance with a multiple virtual 
storage (MVS) backup procedure. 

8. A system in which a computer that processes data 
formatted in a first format is enabled to read data 
formatted in a second format from a storage subsystem 
that is capable of storing data in either said first 
format or said second format^ comprising: 

a computer including: 

means for dispatching a command for said storage 
subsystem to report a data length of said data 
unit; 

means for determining whether said data unit is in 
said first format or said second format based on 
said data lengths- 
means for receiving said data unit, in said first 
format or said second format, having said data 
length, 

means for dispatching a command for said storage 
subsystem to forward said data unit to said 
computer; and 

a storage subsystem including: 
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means for sending a value of said data length to 
said computer; and 

means for sending said data unit to said computer. 

9* The system of claim 8, wherein said first format 
is a count, key and data (CKD) format and said second 
format is a small computer standard interface (SCSI) 
format. 

10. The system of claim 8/ 

wherein said storage subsystem includes a logical 
cylinder 0 that is reserved for administrative data 
that is used by said computer, and 

wherein said storage subsystem bypasses said cylinder 0 
when writing data in said second format to said storage 
subsystem. 

11. The system of claim 10, wherein said 
administrative data is a volume label and a volume 
table of contents in accordance with a multiple virtual 
storage {ms) storage protocol, 

12. The system of claim S, wherein said storage 
subsystem appends a header to said data unit to enable 
said computer to process said data unit when said data 
unit is in said second format. 
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13, The system of claim 8, wherein said computer backs 
up said data unit in accordance with a multiple virtual 
storage (MVS) backup procedure. 

14 • A storage media that includes instructions for 
controlling a system in which a computer that processes 
data formatted in a first format is enabled to read a 
data unit that is formatted in a second format from a 
storage subsystem that is capable of storing data in 
either said first format or said second format, said 
storage media comprising: 

(a) means for controlling said computer to dispatch to 
said storage subsystem a command for said storage 
subsystem to report a data length of said data unit; 

(b) means for controlling said storage subsystem to 
send to said computer a value of said data length that 
enables said computer to determine whether said data 
unit is in said first format or in said second format 
and prepare for receipt of said data unit, in said 
first format or said second format, having said data 
length; 

(c) means for controlling said computer to dispatch to 
said storage subsystem a command for said storage 
subsystem to forward said data unit to said computer; 
and 

(d) means for controlling said storage subsystem to 
send said data unit to said computer, 
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15. The storage media of claim 14, wherein said first 
format is a count, key and data (CKD) format and said 
second format is a small computer standard interface 
(SCSI) format. 

16. The storage media of claim 14, 

wherein said storage subsystem includes a logical 
cylinder 0 that is reserved for administrative data 
that is used by said computer, and 

wherein said storage media further comprises means for 
controlling said storage subsystem to bypass said 
cylinder 0 when writing data in said second format to 
said storage subsystem. 

17. The storage media of claim 16, wherein said 
administrative data is a volume label and a volume 
table of contents in accordance with a multiple virtual 
storage (MVS) storage protocol. 

18. The storage media of claim 14, further comprising 
means for controlling said storage subsystem to append 
a header to said data unit to enable said computer to 
process said data unit when said data unit is in said 
second format. 

19. The storage media of claim 18, wherein said header 
includes a home address, a record 0, and a count field 
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in accordance with a multiple virtual storage (MVS) 
storage protocol. 

20. The storage media of claim 14, wherein said 
computer backs up said data unit in accordance with 
multiple virtual storage (MVS) backup procedure. 
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JffiS TRACT 

A method is provided for enabling a computer that 
processes data formatted in a first format to read a 
5 data unit that is formatted in a second format from a 
storage subsystem that is capable of storing data in 
either the first format or the second format. The 
method comprises the steps of dispatching, from the 
computer to the storage subsystem, a command for the 

10 storage subsystem to report a data length of the data 
unit; sending, from the storage subsystem to the 
computer, a value of the data length that enables the 
computer to determine whether the data unit is in the 
first format or in the second format and prepare for 

15 receipt of the data unit in the first format or the 
second format, having the indicated data length; 
dispatching, from the computer to the storage 
subsystem, a command for the storage subsystem to 
forward the data unit to the computer; and sending the 

20 data unit from the storage subsystem to the computer. 
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the first paragraph of Title 35, United States Code, Section 112, I acknowledge the duty to 
disclose information which is material to patentability as defined in Title 37, Code of Federal 
Regulations, Section 1.56, which occurred between the filing date of the prior application and 
the national or PCT international filing date of this application: 

None 

(Application Serial No.) (Filling Date) (Status) (patented, pending, abandoned) 

I hereby declare that all statements made herein of my own knowledge are true and that a'' 1 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, iinder Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application or 
any patent issued thereon. 
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POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorney (s) and/or 
agent (s) to prosecute this application and transact all business in the Patent and Trademark 
Office connected therewith. (list name and registration number) 


Philip R. Wadsworth (#29,219) 
Monica D. Lee (#40,696) 
G, Marlin Knight (#33,409) 
Paik Saber (#37,494) 
Christopher A. Hughes (#26,914) 
John E. Hoel (#26,279) 
Robert B. Martin (#26,945) 


Joseph F, Villella, Jr. (#30,298) 
Esther E. Klein (#34,33 7) 
Douglas R. Millett (#31,784) 
Noreen A, Krall (#39,734) 
Edward A. Pennington (#32,588) 
Joseph C. Redmond, Jr. (#18,753) 
Randall J. Bluestone (#40,518) 


Send correspondence to: 


David N. Koffsky, Esq. 
Ohlandt, Greeley, Ruggiero & Perle 
One Landmark Square - Suite 903 
Stamford, CT 06901 


DxTCCt Telephone Calls to: 


David N. Koffsky 
(203) 327-4500 


Fulill name of sole or first j o in t- inventor : STEPHEN FULD 


Inventor * s signature : 


Date: 


Residence: 1531 - 4 8th Street, Boulder , Colorado 80303 


Ci=tizenship : U.S. A, 


Post Office Address: Same 


Full name of second j oint- inventor : WILLIAM GRANT LOMELINO 




Inventor ' s signature : 


Date: 


Residence: 440 Golden Eagle Drive, Broomfield, Colorado 80020 


Citizenship: U.S.A. 


Post Office Address: Same 


